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Abstract
A search for the Standard Model Higgs boson produced in association with a weak boson (WH=Z0H, Figure 1) and
decaying to a bottom-quark pair is performed at the ATLAS experiment. The data sample consists of proton-proton
collisions recorded with the ATLAS detector at the Large Hadron Collider operated at a center-of-mass energy of
p
s=
8 TeV, corresponding to an integrated luminosity of 20.3 fb 1. Three Higgs signal channels are considered in the search:
Z0H! nnbb,WH! `nbb and Z0H! `+` bb.
Figure 1: Subprecess Feynman diagrams for the Higgs boson production in association with a weak boson in proton-
proton collisions [1].
Amultivariate analysis (MVA) technique is employed and MVA distributions are used to extract the significance and
strength of possible Standard Model Higgs boson signals. With a combination of the full 2011 proton-proton collision
data sample of 4.6 fb 1 recorded at
p
s= 7 TeV, the observed (expected) deviation from the background-only hypothesis
corresponds to a local significance of 1.4 (2.6) standard deviations (Figure 2 left), and the ratio of the measured signal
yield to the Standard Model prediction for a Higgs mass of 125 GeV/c2 is found to be m = 0:510:31 (stat)0:24 (syst)
(Figure 2 right). This analysis has the world’s best expected sensitivity to the Standard Model Higgs boson with a mass
of 125 GeV/c2 and decaying to a bottom quark pair.
Figure 2: Left: Observed (solid) and expected (dashed and dotted) local p0 values as a function of the assumed Higgs
boson mass, evaluated under the background-only hypothesis. The expected curves test the null hypothesis when the
Higgs signal is present, with the assumed mass (dashed) or 125 GeV/c2 (dotted). Right: Signal strength of the Higgs
boson for theWH, Z0H, and combined channels [2].
The analysis procedure is validated with a cut-based analysis. The signal strength obtained by the cut-based analysis
is m = 1:12 0:42 (stat) 0:40 (syst), and the corresponding observed (expected) significance is 2:1 (2:0) standard
deviations, which are consistent with the MVA analysis results. The multivariate analysis method is also applied to a
measurement of the diboson (WZ0=Z0Z0) production rate with the decay mode Z0! bb. The observed diboson signal
strength is found to be mVZ = 0:79 0:11 (stat) 0:16 (syst), consistent with the Standard Model predictions. The
observed (expected) significance of the diboson signal is 4:9 (6:3) standard deviations.
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